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Lampiran la 
Antigen cacing dewasa Brugia pahangi tidak sesuai menjadi pengganti antigen 
cacing dewasa Brugia malayi di dalam pendiagnosan imun penyakit filaria 
brugian 
Abstrak. Antigen larut cacing dewasa Brugia malayi dan Brugia pahangi telah 
digunakan di dalam 'digoxigenin-sandwich ELISA' untuk: mengesan antibodi-antibodi 
anti-filarial IgG4 dan anti-filarial IgG2 dalam beberapa kumpulan pesakit filaria, 
pesakit yang dijangkiti helmin bawaan tanah dan manusia normal. Kedua-dua jenis 
antigen menunjukk:an tindakbalas IgG4 yang positif dengan semua serum dari 
kumpulan bermikrofilaria. Tetapi ELISA yang menggunakan antigen B. pahangi 
juga menunjukkan keputusan ELISA yang positif dengan sesetengah serum pesakit 
helmin bawaan tanah dan sesetengah serum manusia normal. Sebaliknya, tidak ada 
tindakbalas silang yang dipamerkan apabila B. malayi digunak:an sebagai antigen. Di 
dalam analisa tindakbalas anti-filarial IgG2, semua serum dari kumpulan pesakit untut 
yang kronik menunjukkan keputusan ELISA yang positif dengan penggunaan B. 
malayi sebagai antigen; tidak terdapat tindakbalas silang dengan serum dari pesakit 
helmin yang lain. Ini dibandingkan dengan keputusan IgG2-ELISA yang 
mengunakan antigen B. pahangi; yang mana hanya sebahagian pesakit untut yang 
memberi keputusan yang positif. Selain dari itu, dengan penggunaan antigen B. 
pahangi , sesetengah serum dari pesakit helmin bawaan tanah dan individu normal 
juga mempamerkan keputusan yang positif. Dengan itu, kajian ini membuktikan 
yang antigen Iarut cacing dewasa Brugia pahangi tidak sesuai digunakan sebagai 
pengganti untuk antigen Iarut cacing dewasa Brugia malayi di dalam pendiagnosan 
penyakit filaria brugian melalui kaedah ELISA. 
Lampjran lb 
Brugia pahangi adult worm antigen is an unsuitable substitute for Brugia malayi 
adult worm antigen in tbe immunodiagnosis of brugian filariasis 
Abstract. Brugia malayi and Brugia pahangi adult worm soluble antigens were 
used in digoxigenin-sandwich ELISA to detect filarial specific anti-IgG4 and anti-
IgG2 antibodies in different groups of filarial patients, soil-transmitted helminth 
infected patients and in normal individuals. Both kinds of antigens showed positive 
IgG4 responses with all sera of microfilaraemic patients. However, ELISA using B. 
pahangi antigen also showed positive ELISA readings with some sera of patients 
with soil-transmitted helminth infections and some sera of normal individuals. On the 
other hand no such cross-reactivities were demonstrated when B. malayi was used as 
the antigen. In the analysis of anti-filarial IgG2 antibody responses, all chronic 
elephantiasis sera gave positive readings in ELlS As that employed B. malayi as the 
antigen; and no cross-reactivity with other helminthic infections were observed. In 
comparison, only some sera of chronic elephantiasis patients were positive for anti-
filaral IgG2 antibodies when B. pahangi was used as the antigen. Furthermore, with 
the use of B. pahangi antigen coated plates, some sera from soil-transmitted helminth 
infected patients and from normal individuals also showed positive titres of anti-
filarial IgG2 antibodies. This study demonstrated that B. pahangi soluble adult worm 
antigen is not a suitable substitute for B. malayi soluble adult worm antigen in the 
diagnosis of brugian filariasis by ELISA. 
.... -~ :-: . .•. ,. 
. - . 
~ ·., ·Researc_h:_ Note;::~i~~~:-~_:--:~;~--J.~~?-· :-~_:;:·.;~:·. --~_--:-..:·<;_:.:;:.· .. ·-- ·' · .. -:. 
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Brugia malayi a-dult worm antigen in the immunodiagnosis of 
-· · - brugian ·filariasis 
N. Rahmah and A. Khairul Anuar 
Department of Medical Microbiology and Parasitology. 
School of Medical Sciences, Universiti Sains Malaysia, 
16150 Kubang Kerian, Kelantan, Malaysia 
Abstract. Brugia malayi and Brugia pahangi adult worm soluble antigens were 
used in digoxigenin-sandwich ELISA to detect filarial specific anti-IgG4 and anti-
lgG2 antibodies in different groups of filarial patients, soil-transmitted helminth 
infected patients and in normal individuals. Both kinds of antigens showed positive 
IgG4 responses with all sera of microfilaraemic patients. However, ELISA using B. 
pahangi antigen also showed positive ELISA readings with some sera of patients 
with soil-transmitted helminth infections and some sera of normal individuals. On the 
other hand no such cross-reactivities were demonstrated when B. malayi wa-s used as 
the antigen. In the analysis of anti-filarial IgG2 antibody responses, all chronic 
elephantiasis sera gave positive readings in ELISAs that employed B. malayi as the 
antigen; and no cross-reactivity with other helminthic infections were observed. In 
~ 
comparison, only some sera of chronic elephantiasis patients were positive for anti-
filaral IgG2 antibodies when B. pahangi was used as the antigen. Furthermore, with 
the use of B. pahangi antigen coated plates, some sera from soil-transmitted helminth 
infected patients and from normal individuals also showed positive titres of anti-
filarial IgG2 antibodies. This study demonstrated t~at B. pahangi soluble adult worm 
antigen is not a suitable substitute for B. malayi so~uble adult worm antigen in the 
diagnosis of brugian filariasis by ELISA. 
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... ~The pr~ced:ure "for the ELISA was as previously descri~ (A~ul Wahab ei·' . 
a!., 1994). Based on initial optimization experiments, filarial antigen containing 
__ lQ __ J..lg/ml of protein was .coated .at 4~C overnight in_.polyvinyLmicrotitre plates. _____ _ 
(Falcon, USA). Blocking was done with 0.5 % bovine serum albumin in PBS and 
washing steps were performed using PBS containing 0.05% Tween 20. Serum 
specimens were diluted 1: 50 and incubated for 2 h at room temperature. After a 
washing· step, 1:1000 dilution of anti-IgG2 or anti-IgG4 conjugated to digoxigenin 
(DIG; Boehringer Mannheim, Germany) were incubated for 2 h. This was followed 
by incubation with anti-DIG-peroxidase (Boehringer Mannheim, Germany) at 1:1000 
for a further 2 h before the addition of the chromogenic substrate (H20 2 and ortho-
pheny ldiamine ). 
The results are presented in Tables 1a and lb. Based on the previous related 
study (Rahmah et al., 1994), optical densities of greater than 0.250 were considered 
as positive results. Both Brugia malayi and Brugia pahangi antigens showed positive 
anti-filarial IgG4 responses with sera from all microfilaraemic patients. However, 
ELISA using B. pahangi antigen also showed positive ELISA readings with one out 
of 5 sera of each of Ascaris lumbricoides, Trichuris trichiura and mixed infection 
patients. In addition two out of 20 normal sera from endemic area and 1 out of 10 
sera from city dwellers gave positive ELISA titres in assays utilizing B. pahangi 
antieen. On the other hand, IgG4-ELISA using.B. malayi antigen did not demonstrate 
""" .. 
any cross-reactivity. 
In the analysis of anti-filarial IgG2 antibodies, all chronic elephantiasis sera 
gave positive readings in ELISAs that employed B. malayi as the antigen; and no 
cross-reactivity with other helminthic infections were observed. However, in ELISAs 
using B. pahangi as antigen, only 2 out of 5 sera of chronic elephantiasis patients 
gave positive optical densities. In addition, one out of 5 sera of each of Ascaris 
lumbricoides and Trichuris trichiura patients gave ~ositive optical density readings. 
Furthermore, there were also false positive readings shown by nonnal sera from 
endemic area and city dwellers. 
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lumbricoides and Trichuris trichiura patients gave ~ositive optical density readings. 
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.· .· .... 
Jirds (Meripnes ·unguiculatus) infect~d with B. pahangz .developed lymphatic -:_i~}::.;·;:~~:{~'::Y~~~;;:f:·:_ 
. . . - . ·- . . . ·..... . ·:.- . . . 
lesions that histologically resembl~d the human filarial lesions, caused by B. malayi · · 
.. ____ and W. bancrnfti,. in which dilation of lymphatic.vessels, fibrosis and granulamatous. --
inflammation occurred (Ah & Thompson, 1973; Vincent et al., 1980). These and 
other studies (Spencer et al., 1981; Maizels et al., 1983) have shown the close 
relationships between B. pahangi and B. malayi. However, successful filarial 
infection of laboratory animals (e.g. jirds and cats) have been shown to be more 
readily achieved when using B. pahangi rather than B. malayi infective larvae 
(Wilson & Ramachandran 1971; Ash, 1973; Denham, 1974). Being an animal filanal 
parasite, it is also much safer to breed mosquit~~~- i~ected with B. pahangi in the 
insectorium than to breed B. malayi- infected mosquitoes. Therefore ·it would be 
advantagous if B. malayi could be substituted with B. pahangi as the antigen source 
for studies in lymphatic filariasis. 
In the previous study (Rahmah et al., 1994), we reported that the detection of 
IgG, IgGl and IgG3 antibodies in sera of brugian filariasis patients using ELISA was 
not specific. However the responses of IgG2 and lgG4 antibodies were specific in 
chronic elephantiasis sera and microfilaraemic sera respectively. These results were 
obtained by employing B. malayi antigen coated plates. In the present study, igG2-
ELISA and IgG4-ELISA were used to investigate the specificities of the tests when B. 
pahang~ antigen 'Nas used in coating the II'icrotitre plates. 
The results of this study demonstrated that ELISAs that employed B. pahangi 
antigen showed cross-reactivities to other nematode infections and thus were not 
specific; while ELISAs that employed B. malayi antigen were specific. Thus, 
although Brugia malayi and Brugia pahangi are closely related organisms; there 
may exist significant differences in their antigenic epitopes. Western blot (!Ilalysis of 
the antigenic epitopes of these two filarial species that are recognised by anti-filarial 
IgG2 and IgG4 antibodies will be performed to provide further understanding and 
insight into the observed differences in specificity. In conclusion, adult worm soluble 
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wo~~ i~~~~; ';miigen in d~~ i~~;~~~~~Sis ~f b~gi~mari~~i~ ~Y ELISA. 
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Legend to tables 
Table l(a). Results of sandwich DIG-ELISA using Brugia malayi and Brugia pahangi 
-. antigens to detect anti-filarial IgG4 antibodies in various categories of---· 
patients. Postive results are those with optical densities > 0.250. 
Table l(b). Results of sandwich DIG-ELISA using Brugia malayi and Brugia pahangi 
antigens to detect anti-filarial IgG2 antibodies iii"' various categories of 
patients. Postive results are those with optical densities > 0.250. 
. . ; '~ :.: '.. ~~ 
·-. o-
-; .... 
l 
" 
·\L .. ·Sera Sample . 
i': .. ,. . No JgG4-ELISA 
. ·:.::'::'. ----------------------------------------
.. 
. , 
'I o• 
;·. '· 
.:· ...... .. : 
~. -·.~. l. 
·:: 
~ <· ·: .. 
. .. - ~ 
. ;.. ' : .. ! • ~ 
.. · .. 
Total 63 
Microfilaraemic 6 
Chron~c elephantiasis 7 
! 
Ascaris lumbricoides 5 
positiv~ 
Trichu'ris triclziura 5 
positive 
i 
I 
Hookworm positive 5 
I 
Mixed infection 5 
., Nonnal sera from 20 
endemic area 
Nonnal sera from 10 
city-dwellers 
.:.:. 
Brugia malayi 
No. samples 
with O.D > 0.250 
(mean±SD) 
6 (0.517 ± 0.042) 
0 
0 
0 
0 
0 
0 
0: 
No. samples 
witl1 O.D < 0.250 
(mean±SD) 
0 
7 (0.083 ± 0.033) 
5 (0.050 ± 0.083) 
5 (0.042 ± 0.020) 
5 (0.033 .J: 0.025) 
5 (0.025 ± 0.020) 
20 (0.050 ± 0.025) 
10 (O.G67 ± 0.045) 
Brugia pahang/ 
No. samples 
with O.D > 0.250 
(mean± SD) 
6 (0.313 ± 0.015) 
0 
~ 1 (0.299) 
1 (0.405) 
0 
1 (0.287) 
2 (0.296 ± 0.020) 
1 (0.413) 
, 
No. samples 
with O.D < 0.250 
(mean± SD) 
0 
7 (0.089 ± 0.045) 
4 (0.093 ± p.055) 
·I 
4 (0.060 ± 0.046) 
5 (0.086 l. 0.028) 
4 (0.043 ± 0.088) 
18 (0.056 ± 0.025) 
9 (0.041 i 0.035) 
' ·i~~·t ~:~~it~ · : .·. i~.!~·~· 
.1:-y(~~;.' .: · 1 • , .. ; ' 
· .. ~ 
:· 4.• 
l• .: • 
. ~ ; ' 
: ~· . 
. ,. 
... 
' ; 
Table 1 (b) 
I 
Sera S1ample 
I 
Total 
I 
Microfilaraemic 
Clu-onir elephant ias is 
Ascaris lumbricoides 
positive 
Trichuris tric:hiura 
posi t i v~ 
Hookworm positive 
Mi xed inrcction 
Normal sera from 
·:• endemic <u·ca 
.. ' 
Normal sera from 
> .. city-dwellers 
~ . ; 
. ... '· 
. ·.:·"·· 
No 
63 
6 
7 
5 
5 
5 
5 
20 
JO 
IgG2-ELISA 
Brugia malayi Brugia pahangi 
No. sampks No. samples No. samp!c:s No. samples 
with O.D > 0.250 with O.D < 0.250 wi1h O.D > 0 .250 with O.D < 0.250 
(mean ± SD) (mean± SD) (mean± SD) (mean ± SD) 
------------------- ------------------- ------------------- -------------------
0 6 (0.145 ± 0.058) 0 6 (0.2l0 i 0 0 13) 
7 (0.567 ± 0.0 17) 0 2 (0.4 66 ± 0 .020) 5 (0.163 1. 0.0-10) 
0 5 (0.075 ± 0.033) 1 (0.3 15) 4 (0.115 l. 0 .055) 
0 5 (0. 117 :L 0 .075) I (0.408) 4 (0.16) i 0 .03 .~) 
0 5 (0. 152 ± 0.066) () 5 (0.1 R3 ± 0 .02R) 
() 5 (0. 150 ± 0.099) 0 5 (0. 194 :L 0.0-15) 
0 20 (0 .142 ± 0.058) 2 (0 .278 ± 0.015) 18 (0.159 10.0 15) 
0 10 (0. 150 :L 0.033) I (0.310) 9 (0.175 ±0.025) 
